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The present invention relates to the prepara- 
tion, in isolated forrn, of diastereoisorneric 1-keto- 
2-alkyl- l,2,3,4,9,10,î l,12-octahydrophenanthrene_ 
2-carboxylic acid ester which contain in 7-posi- 
tion a substituent convertible into a hydroxyl 
group by hydrolysis. 1Vfore particularly, it bas 
especial relation to a process for the separation, 
into its diastereoisorners, of the conventional di- 
astereoisorneric mixture of the said esters. 
Such esters can be used, for exarnple, as start- 
ing rnaterials for the synthesis of estrone and its 
homologues. However, in the manufacture of 
these esters diastereoisorneric mixtures are ob- 
tained. Thus, Bachrnann and co-workers [Jour- 
nal of the Arnerican Chemical Society, vol. 64, 
pages 974-982 (1942) ] obtained î-keto-2-rnethyl- 
7 .methoxy- 1,2,3,4:9,î0,1î,12-octahydrophenan_ 
threne-2-carboxylic acid rnethyl ester in the forrn 
of an off. Robinson and Walker (Journal of the 
Chernical Society of London, 1936, pages 747-752, 
an d 1938, pages 183-188) describe the ethyl ester, 
also as an oil. In order to. use such cornpounas 
for estrone synthesis it would obviously be of 
great advantage if the cornponents of the di- 
astereoisorneric mixtures could be separated frorn 
one another. However, such separation bas here- 
tofore hot been realized. 
A pzirnary object of the p.resent invention is. to 
realize the desideratum of effecting the aforesaid 
separation. 
The present inventi« is based on the unex 
PeCted discovery that such desideraturn rnay be 
realized, that is, that the cornponents of di- 
astereoisorneric mixtures of esters of l-keto-2- 
alkyl - 1,2,3,4,9,10,11,12-octahydrophenanthrene_ 
2-carboxylic acids, which contain in the 7-posi- 
tion a substituent convertible by hydrolysis into 
a hydroxyl group, can be separated frorn one 
other by subj.ecting the mixture to a fractiongting 
treatrnent. 
The starting rnaterials may contain in the 7« 
position, for exarnple, an etherified or esterified 
hydroxyl group, such as an alkoxy, for exarnple, 
a rnethoxy or ethoxy group, an aralkoxy group 
such as a. benzyloxy group, or an acyloxy group 
such as an acetoxy group, and rnay contain in 
the 2-position especially a rnethyl, groüp or 
other alkyl group such as. an ethyl or propyl 
group. Advantageously there is used as  start- 
ing material a 1-keto-2-rnethyl-7-alkoxy-l,2,3,4,. 
9,î0,11,12 . octhydrophenanthrene-2-carboxylic 
acid. rnethyl ester, especially the 1-keto-2-rnethyl- 
7 - rnethoxy - 1,2,3,4,9,!0,11,!2-octahydrophenan_ 
threne - 2.- carboxylic acid methyl ester if bas 
beea unexpectelly-obseved, that the individ.al 
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diastereoisorners in part exhibit very great diffe- 
ences in solubility and. cnbe obtained inc cryt!-. 
line forrn. They serve, foz example,, as star}ng 
materials for the production 02 the correspndLg 
5 individual doisynolic ids er estrones. 
The fractionating treatment is preferabty 
ried out with the aid of solvents. ua, £ra 
tions1, crystalItion from an organic solvënt 
such, for example, as acetone, methaol, ehaaol 
10 or the le, is especially advtageous. It is. glso 
possible to make use of. chromatogphy th the 
aid o£ asuitable dsorbent sucloE 
idem. calum oxide or the like, and. to. eluriate 
with OEfferent solents; er to tract ,ïth m. 
15 tures of solen such, for exme, as a. mixtme 
of acetone, water ad chloroferrn. The 
tion rnay alternatively b carried, ot hy- sblma-. 
tion or the like. The process of: thein.eïon.y 
utfl.ize one of these metheds aIe oz a comba 
20 tion thereof. us,. ïoz example,, th d[astereo- 
isomeric mixtuç my be ssold.in. a solvt. 
such as a.ceone,, and glJ:owed t@ c}Tstl.tize: 
derent temçerature... It is 
change e solvent, so that methanol or-ehanol,. 
25 for example, may be used instead of acetone. The 
fractions obtained hF these c]stallizatio may 
then be further purified y chromatography, for 
example, over alumum 0xide, and/br by subli- 
mation. 
30 The diastereoisomeriq mixtures to be separated 
are prepared by known: me.thods. F0ç this p- 
pose there is advantageously used a 7-tetralyl- 
(1) -butyric acid ester which oentais, in. the 2- 
position an estered carbxyl gçu-p,: and in the 
35 7-positio a substitç!ent convertib}e h hydrolysia. 
into a hydrol gçeuç. Fr0m. such. .} steç tHere. 
is obtained by the Dik-mnn cedensatib the 
correspond!ng ç-kete-acd. ester, which, is hen 
llatçd te form th desired t-keto-2-lFl-l,2,.-. 
40 3,49,0»11,12 - oetaohenthene-2-cbox._ 
ylic acid ester. T!!e: saine cQmp0mds re 
taed by convertin a 
octahdrophena.threne, whieh cetina tic he 7- 
position a substit[]ent conyettbla by hdïs 
45 into a hydro}.l areap, into. its 2-.ox«late; an 
all.ating the latte-, afer spltina off carbèn 
monoxide, to ferre the desoeed ,keto-acid. es£er: 
The produc o2 the invention 
starting, mateials fo t manuftnre o me- 
50 dicamen. 
The follong example l-ustraes the inaën- 
tion, the paçtS being, by.wgt less ote-lse. 
stäted, änd. the relationshl 
to. parts b weigh beg the. saine. 
: the gmm W the cublc centImete;: 
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Exampe " " The mother liquor remainlng after the recovery 
of the above mentioned product melting at 
The starting materlal maY be prepared, for 120-125 ° C. is mixed with methanol, concentrated 
example, as follows: by evaporation, allowed to crystallize, and the 
An ethereal solution of diazo-methane is run 
at about --5 ° C., while stirring, into a suspension 5 product so obtained is sublirned and repeatedly 
recrystallized from acetone. In this mariner a 
in 300 parts by volume of acetone of 40 parts of further portion of prisms melting at 132-134 ° C. 

-(6-methoxy - 2 - carboxy - tetralyl-1)-butyric 
acid, melting at 151-156 ° C. and having the 
formula 
-c 00H 
until the acid bas completely dissolved. The 
crude dimethyl ester obtained by evaporating 
the solvent is a pale yellow oil, and is dissolved 
without further purification in 400 parts by 
volume of benzene. Sodium methylate, obtained 
by dissolving 5.86 parts of sodium in methanol 
and evaporating the solution to dryness, is added 
to the benzene solution, and the mixture is boiled 
for 8 hours in an atmosphere of nitrogen, while 
stirring. The sodium salt of 1-keto-7-methoxy- 
1,2,3,4,9,10,11,12 - octahydrophenanthrene-2*car- 
boxylic acid methyl ester is thereby precipitated 
in the form of a slightly colored crystalline mass. 
130 parts by volume of methanol and 130 parts 
by volume of methyl iodide are then added to the 
cooled reaction mixture. After standing ai room 
temperature overnight, the whole is boiled in a 
reflux apparatus for one hour. The reaction 
mixture, while cooled with ice, is rendered weakly 
acid with dilute acetic acid and, af ter the addi- 
tion of ether, is extracted with a dilute solution 
of sodium carbonate and water. After being 
dried, the benzene-ether solution is evaporated to 
yield the diastereoisomeric mixture of 1-keto-2- 
methyl-7-methoxy- 1,2,3,4,9,10,11,12-octahydro- 
phenanthrene-2-carboxylic acid methyl esters of 
the formula 
/I -COOCH, 
HC O 0 
in the form of a pale brown oil. For the purpose 
of separating the individual diastereoisomers the 
crude reaction product is dissolved in about 200 
parts by volume of hot acetone, and the follow- 
ing fractions are obtained: 
Fraction A.--Upon cooling to room tempera- 
ture there crystallize 14.3 parts of a product, 
which melts at 129-131 ° C. after sublimation 
under greatly reduced pressure, and is obtained 
in the form of water-clear prisms melting at 
132-134 ° C. after recrystallization from acetone. 
Fraction B.--The mother liquor remaining 
after the recovery of fraction A is placed in the 
cold, whereupon a further crystal fraction pre- 
cipitates. It forms a crystallizate of non-uniform 
appearance amounting to 5 parts and melting at 
93-103 ° C. It is dissolved in acetone, and allowed 
to crystallize slowly at room temperature. The 
product which flrst precipitates melts at 
120-125 ° C. By repeated dissolution in acetone 
and slow crystallization there are obtained from 
the latter product water-clear rhombic plates 
m¢ltlng  127-1 ° Ç, 

which product is identical with that obtained by 
fraction A is isolated. The two diastereoisomeric 
10 keto-esters obtained by fractions A and B, when 
mixed together, exhibit a considerable depression 
in melting point. 
The separatlon of fraction B into the two keto- 
esters melting at 132-134 ° C., respectively at 
15 127-128° C. may alternatively be carried out by 
dissolution in a mixture of benzene and petro- 
leum ether, adsorption over aluminum oxide, and 
' elutriation with petroleum ether. 
Fraction C.The mother liquor remaining 
20 after the removal of fraction B is concentrated 
to one hall its bulk by evaporation, and allowed 
to crystalllze in a cooling cabinet. By flltering 
with suction there are obtained 7 parts of a 
gummy product which melts unsharply at 
25 50-60° C. It is then again crystallized ïrom 
methanol, whereby the melting point is increased 
to 87-89 ° C. The fraction thus purifled forms 
thick rhombic crystals. 
Fraction D.The brown oil obtained after 
30 evaporating the mother liquor remaining from 
the recovery of fraction C does not crystallize 
even after prolonged standing in the cold. For 
the purpose of further purification it is distilled 
under greatly reduced pressure, whereby under a 
35 pressure of 0.05 mm. and at 170-180 ° C., 6.5 parts 
of a colorless oil are obtained. The latter oil is 
stirred with an equal volume of methanol, and 
allowed to stand for a long time in the cooling 
cabinet. By then about one hall of the product 
40 will bave crystallized, and it is separated by 
flltering with suction and the gummy product is 
washed with a small quantity of methanol. 
There is obtained from the latter by repeated re- 
crystallization from a mixture of acetone and 
49 methanol the diastereoisomeric keto-ester in the 
form of lustrous platelets melting at 101-102 ° C. 
The separation of the individual fractions can 
also be carried out by dissolving the crude 
astereoisomeric mixture in a mixture of benzene 
50 and petroleum ether in the ratio 1:3, adsorbing 
the components on aluminum oxide, elutriating 
with petroleum ether, and recrystallizing the 
ffactions so obtained. 
While the foregoing example is concerned with 
.5 the methyl esters of 1-keto-2-methyl-7-meth- 
oxy - 1,2,3,4,9,10,11,12 - octahydrophenanthrene- 
2-carboxylic acid, it can also be carried out with 
other 7-alkoxy compounds. 
60 Having thus described the invention, what is 
claimed is: 
1. A process for the isolation of individual 
astereoisomers of 1-keto-2-1ower-alkyl-7-1ower- 
alkoxy - 1,2,3,4,9,10,11,12 - octahydrophenan 
65 threne-2-carboxylic acid esters £rom a dlastereo- 
isomeric mixture thereof, which comprises sub- 
jecting the diastereoisomeric mixture of the said 
esters to a fractional crystallization with the aid 
of acetone. 
70 2. A process for the isolation of individual 
astereoisomers of 1 - keto-2-methyl-7-1ower-al- 
koxy- 1,2,3,4,9,10,11,12-octahydrophenanthrene- 
2-carboxylic acid methyl esters from a diastereo- 
isomeric mixture thereof, which comprises sub- 
7 Jecting the diastereoisomeric mixture of the said 
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esters to a fractional crystallization with the aid 
of acetone. 
3. A process for the isolation of individual 
astereoisomers of 1 - keto-2-methyl-7-methoxy- 
1,2,3,4,9,10,11,12 - octahydrophenanthrene- 2 - 5 
carboxylic acid methyl ester from a diastereo- 
isomeric mixture thereof, which comprises sub- 
jecting the diastereoisomeric mixture of the said 
ester to a fractional crystallization with the aid 
of acetone. 
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